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HE pentode or five-element tube has come to the fore 
| again, not so much materially as verbally. Radio improve- 
ments in the past six months have been neither radical nor 
spectacular. Perhaps it is with a view to creating a demand 
for something new in the radio line that certain tube manufac- 
turers have taken the pentode out of the obscurity in which it 
has lain, dusted off the name-plate and are now putting it 
before the public. Some may call it a new tube. Put such is 
not the case. 

As far back as 1915 I developed several pentodes. In fact, in 
that year I applied for patents on several features of the tube. 
My interest in a multi-element tube goes back several years 
prior to that time. The patents were granted in 1916, 1917 and 
1918. In those early days of hand-blown tubes, each lead of the 
epentode, except the filament, came out separately at the top of 
the tube, permitting of a great deal of experimentation. At that 
time in the history of radio the pentode might have come into 
popular demand. 


Demand Was for Triode 


But, chiefly because the three-element tube had been so much 
further developed, having been invented almost ten years before, 
and placed in the hands of the American Telephone and Tele- 
graph Company, the commercial demands were for the three- 
element device. 

In the years following 1918, with the lifting of the broadcasting 
bans at the conclusion of the war, I turned my attention to the 
many other radio problems that sprang up like mushrooms. 
Recently the screen-grid, or four-element tube, came into exis- 
tence, a great improvement on the former three-element tube. 
This may have served as an impetus to the revival of the 
pentode. If the screen-grid could so improve on the three- 
element tube, why should not the pentode likewise improve upon 
the screen-grid? 

Unfortunately this logic will not completely fit the case in 
hand. My own early experiments with the pentode, while not 
devoid of good results, nevertheless failed to warrant the over- 
throw of the three-element tube in its favor. Of course, it must 
be remembered that in those earlv days many principles of the 
vacuum tube, now common property, were unknown. 


More Lore On Subject Now 


The discovery of the many possibilities of the split grid, used 
to such advantage in the three-element and screen-grid tubes, 
may apply equally well to the pentode. The present-day re- 
search in the pentode makes use of the tremendous fund of 
information gained since my early work in all branches of the 
vacuum tube. 

The use of the pentode is at present confined largely to 
Europe, and especially England, where the battery-operated 
portable receiver is in great vogue. Moreover, the English 
broadcasting industry, being carried on the basis that the 
receiver of the entertainment should pay for it, works to the 
advantage of the pentode in that country. The tax which is 
levied on all radio receivers is based upon the number of tubes 
the set contains. Since the pentode obtains remarkable results 
using only one stage of amplification, thereby doing away with 
at least one other tube, its popularity is apparent as the great 
reducer of radio taxes. 

I have on my desk in the office a six-element tube manu- 
factured in Germany, an exceedingly delicate piece of work- 
manship and a beauty to behold. The pentode is neither new 
nor is it the last stage of multi-element tubes. 


Primary Use 


Designed as it is with the usual cathode and plate, between 
which are three grids, the pentode is meant primarily for use 
in the last audio stage in place of the usual 245 and 250 tubes. 

The use of the pentode eliminates one stage of radio fre- 
quency amplification. As perfected abroad, the sensitivity of 
the pentode is greater than that of our triode, resulting in 
higher amplification per stage. Due to the greater per stage 
amplification, it is possible to eliminate one stage of audio 
amplification working directly from the detector into a single 
power stage without danger of overloading either the detector 
or the radio frequency amplifier tubes. 


Doubts Great Forward Step 


The greatest advantage of the pentode lies in its use for 
battery-operated sets. where. with a limited plate voltage, 
greater undistorted output may be obtained than with the triode. 


This is also true in the case of those localities which supply 
110-volt direct current for the operation of receivers. 

From the foregoing it might seem as though the pentode was 
destined to be the great forward step in radio for 1930. But I 
seriously doubt that it will so prove, at least in the United 
States. The pentode has many serious disadvantages. In the 
first place, the pentode gives no new results. Its advantage 
lies not in better results but rather in the same results obtained 
with fewer tubes. And though it might please the imagination 
to think so, it does not necessarily follow from the above state- 
ment that if the same thing can be accomplished with fewer 
tubes better results may be accomplished with the same number 
of tubes. Nor is it clear that the cost of the complete receiver 
using pentodes would be less than the present sets using more 
triodes. 


We have spoken of the elimination of one stage of radio 
frequency amplification, permitted by the use of the pentode, 
and the subsequent economy in the number of tubes. But such 
a reduction in amplification stages means also a reduction in the 
number of tuned circuits. 


Selectivity Important 


American broadcasting being what it is, with stations large 
and small crowded on top of and immediately adjacent to a 
dozen other stations, the high degree of selectivity required in 
order to pick out one station irom the rest would be greatly 
lowered by the reduction in tuned circuits. 

As yet we have not considered the tube itself. Cutting down 
the number of tubes does not mean the cutting of tube costs. 
Due to the complexity of the pentode, and the extremely high 
vacuum which it demands, the pentode cannot as yet be manu- 
factured with any degree of uniformity in quality and per- 
formance. 


And whereas non-uniformity of triodes causes only a slight 
loss of quality in the operation of the receiver, a similar dis- 
crepancy in pentodes would cause the set to behave very poorly. 
Furthermore, let but one element burn out in the costly pentode 
and the entire tube must be thrown away, an uncalled for waste. 
It might be compared to an automobile so fabricated that when 
one tire is worn out the entire car would have to be thrown 
away. This is also true of the triode, but, being a less expensive 
tube, the waste is less. 


New Problems Appear 


Nor is it at all likely that the pentode will vie with the triode 
in popularity for use on the common volt AC current generally 
used. For this work, still other problems present themselves. 

At present the common practice is to use two 245 tubes in 
push-pull circuit, in order to reduce the AC hum and improve 
the tone quality. The greater complexity of the pentode circuits 
and the cost of the tubes make the practicability of using 
pentodes in push-pull an open question. 


Neither would it be advisable to use a single pentode for the 
same results now obtained by two triodes in push-pull. 


Casts No Aspersions 


I do not mean, by enumerating these problems and disadvan- 
tages of the pentode, to cast aspersions on the work of those 
who are trying to perfect the tube. The pentode has its uses. 
The increasing vogue for portable sets and for battery operated 
sets for the farmer may bring about a demand for the pentode. 
The revival for which I earnestly hope in the fields of amateur 
radio may create a demand for one-tube amateur transmitters. 

But the widespread acceptance of the pentode for regulation 
receivers is most unlikely. If it does take place it will be. I 
believe, purely a temporary move on the part of set and tube 
manufacturers, for the purpose of instigating greater sales by 
“se of a novel incentive to get the latest. 


Doubts Much Improvement 


From the standpoint of an engineer, I doubt that the use of 
the pentode in regulation receivers will improve the reproduction 
quality. Development along the line of the pentode is not 
without its value. Great use will be made of the vast store- 
house of information to which such experimentation will lead. 
And the day will come when some phases of radio will be 
greatly benefited by the use of the pentode. I doubt if a phase 
will be the wired home broadcast receiver. And I am sure that 
the day is not listed on this vear’s calendar. 


